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H3o6peTe.Hne othochtch k onpecHC- 

H UK) MOpCKHX M MHHepa/lH 30D a HHblX 80J2, 

b tom nnc/Te npOMbHiineHHbix ctomhux 
bosx c noMoiubw KpHCTa/uiornnpaTHcro 
UHKJia h MO^eT 6wTb m c no/i b 30B a ho nnn 
coeccoxiHBaHiiR Bonbi nyieM yTHmisamiH 
HHSKonoTeHunajibHoro xenna, HanpvtMep, 
ropRuefi Bonbi, m/ih napa, oTpa6oTaBtue- 
ro b uexax npeuupviHTitfi Metar.nyprHMec • 

KOft, XHMUMeCKOft H flpyTHX OTpaC/THX 

n pOMbniine hhoctji. 

It 3 bgcth a ycTaHOBKa ja/i* onpecHemin 
BOiibi nytew o6pa3oflaHH« KpHCTa/i/tornja- 
paroB , BKriw^aioaiafl KpHCTaji/in jaTop c 
isn/toobMGH hukom , cenapaTOp h/ih OTne- 

JieHHH H npOMbJBKH KpHC TS JIJIOT HXlpaTOB 

ot pacco/ia, n/iaBHTenb KpMCTa^r.onm- 
paTOB h HacocHo-KOMnpeccopHoe o6opy- 
noBamte, pa6oTa KOTOpoft oc hob a Ha Ha 

CnOCOOHOCTM HeKOTOpblX XOJIOXlH/lbHblX 

areHTOB o6pa 30BbiBaTb c Boaon npH ox- 
zia.xaeHHM xpncTa/1/iorn.npaTbJ. 06pa3OBa- 
Hue KpncTa^iornapaTOB nponcxonHT 9 
KpncTa/t/in3aTope npH KOHTaKTe rHxtpaTo* 
o6pa 3yK>uero xo/iommbHoro areHTa c 
Bonort, oTKyna KpncTa^ornnpaTHaa eye 
neH3iin nocrynaeT b cenapaunoHMo*npo- 
MbiBO'CMyjo Ko.noHity. OpoMbiTbie xpHCTan/io- 
riinpaTH n.*ia but b n/iaBHTe/ie c o0pa3O- 
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uanneM upecHOP b ojqlj n pftreuepiipoBan- 
hcto x/ianoreHTa (1) . 

HesocraTKOM n3BecTnon ycTa hob k h 
HBnsicrcn CHH^emte DcJxfceKTHBHOcTH pa6o- 
tlj KpucTa.a.ninaTopa ripn uobijujohmh c- c:- 

HCHJt KOHIieHTpHpOBaHHH pacTBopa b Ta* 

Kon onHocTyneHuaTofl ycTanoBKe, a xax- 
*e BucoKiie 3aTpaTbi 3JieKTpC3neprHH Ha 
npuBoa ocHOBHoro H BcnoMOraTejibHoro 
KOMnpeccopoB , itcnosibayeMhix nnn exca- 
t;ih xojioxiH-nbHoro areHTa. 

UeJlbK) H3O6peT0HHfl HBJlfleTCfl HHT6H" 

cH^iKamifl npouecca oCeccomiBaHHfl 3a 
cieT Hcno/ib3oBaHHR Ten/ia nuxpaTOoG- 
pa3oBann«. 

flocTaB/ieHHaa ue/ib jjocmraeTCR TeM r 
uto b KpucTaji/iornxipaTHon ycTanoBxe, 
BK/iioMaioiuen KpHCTa/uiHsaTop c Ten/ioo6- 
MeHHHKOM, cenapaTOp ujia oTflonemm h 
npoMbiBKH KpMCTa/i.norvtnpaTOB ot pac- 
coJia, nJiaBHTe/ib KpHCTarmontjipaTOB 
h BaxyyMHpyKxuee ycTpoflcTBo, Teruioo6- 
Me h h hk KpHCTa/iJiHsaTopa coe^uneH c 
BaKyyMnpywiuHM ycTpofiCTBOM, np« stom 
BaxyyMHpywtuee ydpoficTBo Bbmo/iHeHO 
b BHjje 3JKexTopa. 

Ha ^epTence noKa3ana cxeMa y cTa hob * 

km . 

yc Ta hobk a coaep^HT KpttcTanJinsaTop 
i , Ha HapyxsHoa noBepxnocxu xoToporo 
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CMOHTitpOB«3HfcJ T6 i!."OOt>W» H S»K 2 C UpOC* 
Ce/lbHbIM BeHTU.Me.M 3, COeCUHeHHblM C 

hctomhhkom Hcxonnon Doafcj, Bbixon Ten- 
nooCMeHHHKa coeannen Mepe^ Hacoc 4 
c no;iocTbw KpHCTa/7/iii3aTopa 1. Hhjkhrr 
MacTb nonocTM KpHCTanjwsaTopa i caaaa- «. 
Ha . nacocoM 5 c noHHOfl wacTbw cenapa- 
Topa 6 KOJioHnoro Tima, HMewuiero xonb- 
ueBon KQpMaH 7, orpaHH*<emibi& ot bhyt 
peHHen nonocTM KpncTan/iH3aTopa 1 h 
uepc3 BeiiTHAb 8 co c/ihbom pacco/ia . jq 
B sepxnefl Mac th cenapaTopa 6 Ha ypoB- 
ho CK/iwaa 9, coenHHRiouiero cenapaxop 
6 c n;iaBHTe/iew 10, c.MOHTupoBaH CKpe- 
nep il. riJiaBiiTe/ib 10, Ha« kotopum 
caepxy pacno/io.^eH napoBott KOTe^ 12, 
a CHHay - oTCToftHUK 13, oKpyweH npH- 
mljk ax)uuHM k HeMy 7en/ioo6MS hhhk om 14, 
Bxofl KOToporo coennHen c kotjiom 12, 

a BblXOH - C HaCOCOM 15, npH 3TOM b 
KOT^e 12 CMOHTHpOB a Hbl pa 3 G pbl3 T HB aT6 - 

/th 16 ropawLM Bonbt, CB«3aHHbie c ee ^ 
hctohhhkom nepe3 npoc ce mi pywmH n Bea- 
rujiu 17, a nonocTb njiaBHTe/iH 10 coc'r 

UUieTCH OTBepCTllOM L3 c OTCTOHHHKOM 

13. Ronnan MacTb nocne.nHero CBR3aHa 
nepe3 Apoccejibiiuft aeHTHJib 19 c no/to- 25 
CTbic Kpi!CTa.i,nH3aTOpa 1 , a ero sepx- 
hrr uacTb Mepe'j tienTnnb 20 coenHHeHa 
r rioTpeOHTe/ieM npocHoft Bonbi h wepes 
nacoc 21 - c Bepxneu 'lacTbio cenapa- 
Topa 5 . VctaHOBKa coaep-^nT nsyxcTy- 30 
1 ieH Ma rt:n napoBon 'jjkck Top , rio/iocTb 

DC aCblB 3HIIH era MepHOf! CTyfltiHH 2 2 coc- 
HKHeHa C ROnOCTbW TCnJIOOGMCHHHKa 2 . 

Bxon nepBOii ct y ?i©h h wepe3 bc fH.ib 23 

COGXIMHCH C liapOBUM KOTJIOM 12, a BL1- 3^ 

xon - c no/iocTbio BcacwBanitfl aiopuf: 
CTyneHM 24, bxoxi Koiopoft nenocpencT- 

aeHHO C B H 3 a H C KOTJIOM 12,- a BWXOJ3 - 

c nonooxjiaj^aaeMbiM xoiueucaTopoM 25, 
c3H3aHHbc-t c noTpc6;iTc."CM r.pccnon bo- ^ 
nbi u b a k y yM~ h ac oc om 26, 

VcTanoBKa paOoraer c/ienyrcwHM 06- 

pa 3 CM. 

HcxoflHaR conenaa Bona 'iepe3 npoc- 
cejibHhjn BeHTmib 3 nociynaer b nonocTb 
tenrtooSMe hhhk?. 2 Kpuc^an/ifnaTopa 1, *5 
b KOiopofl c noMOUbto napOBoro 3>::eKio- 
pa , cocTonmero in xiByx CTynenen 22 
h 24, nonnepaoisaiOT BaK>y'M Ha ypOBHe 
0,5-1 Kfla .. Ilcnapflflcb , ncxojiHafl Bona 
oxjia)»caaeTCH no TeMnepaTypbi 27 3 - 50 
278 K, npH KOTopofl ocymecTB/iHeTca 
naJibneflujee wcnapenne ncxonHoPi Bonbi, 
n pe3yjibTaTe nornotneHiiR Tenjia rvtnpa- 
xoobpa 3 ob a hh h H3 k phc TajiJiM 3a Topa Me- 
pe3 noBepxHocTb Ten.nooOMeHHHKa . 55 

Mcxo^Hbin pacTBOp, npensapHTenbHo 

CKOMlieHTpHpOB a HHblH B TenJlOOGMe HHHKe 

2 , cMeuiHBawT npH noMOuw Hacoca 4 c 
peu;ipKyjiHpywmnM M3 KapwaHa 7 pacco- 
/iOM ti Hanpas/i«K>T b KpucTa/unisaTop 1 , 6 q 
b kotopom KOHTaKTMpywT c r HnpaToo6pa * 
jyfciuHM areHTOM. KpHCTa/inorHnpaTHyio 
cycneH3HK>, nonyMeHHyw b KpHCTajinwsa- 
Tcpe, nonawr HacocoM 5 b cenapaTop 6 
3 cenapatope paccoji npocaMHBaeTCR 



Mepes ^iinbTpamtOHHyio peweTKy b nap- 
MaH 7, orxyna ero 6ojibwy»o wacTb noc/ie 
npexxBapHTeJibHoro CMeuieHHR c HcxonHbiM 

paCTBOpOM BO3Bpama»0T B KpilCTaJlJlH3a- 

top 1 , a MeHbiuyw uacTb uepe3 BeHTMJib 

8 BbJBOJJHT H3 yCTaHOBKM. OTneneHHHe 

PT paccona rwxipaTu, noaHHMaacb Bbiue 
4>MJibTpauHOHHOR peweTKH, npOMblB aWTC R 
ot noBepx hocthor pacco/ibnon n/ie hk m 
npecHOH npoMbiBOMHOH Boaoft, nocTynaw- 
tue« M3 Hacoca 21 h <t»M/ibTpyiouief! nepe3 
rmipaTHbift cnort Kan nepea nopMCTbjft 
nopureHb, npoMUTbie KpucTa/ijibi cKpene- 
Pom 11 cepacuBawT no cxjiHsy 9 b nna- 
BHTe/ib 10. B rtocjie£HeM npn nonsoAe 

B TenJlOOOMeHHHK 14 rOpHMefl BOIJbl KpMC- 

TaJiJiorMflpaTu n Jia b rtc r c o6pa30BdHHGM 
musxKoro areHTa h npecHofi Bonhi, nociy- 
nawiuHx uepes oTBepcTVte 18 b otctoA- 
hhk 13. H3 HH»Heft idCTH noc/ienHoro 
)khhkh« areHT nocjic npoccGJiHpoeaHHR 
b BeHTHJie 19 BosBpamaioT a KpHCTaJiJiH- 
aaTop 1 . MacTb nonyueHHoft npecHoR 

BO^bl H3 BepXHeR MaCTH OTCTOHHHKa 13 

nojaaioT HacocoM 21 b BepxHJow uacTb 
cenapaTopa 5, rue ee Hcnojib3VioT iijtr 
npoMbiBKH KpHCTaJiJioi HjipaTOB , a npy- 
ryw nacTb vepea senTHJib 20 nanpaB/iH- 

KDT nOTpe 6 HTe J1K) , 

B KawecTBe HCTOMHHKa paSonero na- 
p^. , noTpe6jiReMoro nepBoPi m BTopofl 
dyneHHMH 22 h 24 napoaoro 3>xeKTopa, 
B ycTa hob k e vtcnojib3yK)T ropRMyn? Boxiy 
c TeMnepaTypoff 3 33 K » Bboue, H3 ko- 
Toport b napoBOM KOTJie 12 BbipabaThiaa- 
k.>t npn noMouin pa 3 opwor hb a Tejiert nap. 
MeHbiuyjo MacTb napa HanpaB ji rk>t b nep- 
oy ic CTynenb 2 2 z;j:n orcoca Bon«noro 
napa H3 Te n noo6Me hhmk a 2 \\ cxcaTnn 
ero jto npoMe/KyTO'iHoro juasjieHnR, pao- 
Horo npiiMepHO 2 mk n a , a eojibuiyw MacTb 
napa Hanpas/iRfOT do BTopyw cryneiib 2S 
napoBoro 3)K6k Toua xijir c*aTHH napoBon 
cmgch, Bbixo/aniuetf na CTyneHH 22, no 
aaBneHMR KOHneHCaunn b KOHjaeHcaTope 
25, paBHoro 2,5^3 xria, b 3aB hchmoc — 
th ot TeMnepaTypbi oxjiawaawmen Bonbi. 
HeKOHns hc HpyxxuHec r ra3bi ynanRWT h*j 
KonflencaTopa 25 npn noMomn BaxyyM- 
nacoca 26. TopRMyro Bony, ox^a^eHHyic 
3 KOTne 12 b peayjibTaTe wacTHMHoro 
HcnapennR, HanpaBJiRWT b TennooOMen- 
h hk 14, oTxyna ee bwohht c noMOWbio 
Hacoca 15, 

B KaweCTBe npHMepa padoTbi paccwar 
pvtBaeMon KpHCTajiJiornnpaTHOft ycTaHos- 
kh npHBonHTCR cnenywiuHft BaonaHT. 

HcxoxiHaR Bona c ccneconeprca hmgm 
9,26% NaCl a TeMnepa-ypoft 288 K Me- 
pe3 npoccenbHun BenTiir.b 3 nociynaeT 

9 KC/iHMecTBe 20,05 t/h b rennooSMeH- 
hhk 2. B nocnenHeM nepBas cTyneHb 2 2 
napoaoro aweKTopa coanaeT BanyyM, 
paBHbift 0,72 xria, non nencTsneM koto- 
poro ncxoflHan Bona 3aKnnaer, Bo Bpe- 
mr KuneHHfl 2,3 5 t/'j 3onH McnapaeTCR, 
mto nponcxonuT npn chhschmh ee TeMiio 
paTypbi no 276 K u uor/itJuieHiin ew 'lac- 



5 



D9T7 1 5 



6 



th Ten/ioThi r iis pa t ooc p a c n a h 1 1 n , iiMew- 
taero msc to b Kp;tcTa.n;:it3,3Tope 1 npn 
TeMiiepaiype 281 K n -laB.neHiiH 445 xria 
c Kcno/ib30BaHi!eM x/iopa b KanecTBe 
rnnpaToo6pa3ywmero areHta. 

HcxoflHhiR pacTBOP, npexiBap»Te/ibHO 
.gKOHueHTpHposaHHWrt b Ten/roo6MeHHMKe 2 
no 11,43% NaCl, CMemitBaioT npw noMO- 
iuh nacoca 4 c wacTbw paccona H3 xap- 
Mana 7 r KO-nnuecTBe 87,5 t/h h c co- 
Tiecoflep^aHHGM 26,2% NaCl. ncnyneHHyw 
CMecb c conecoxiep*aH»eM 23,7% NaCl 
noaawT Ha KOHueHTpupoBaHne nmpaTo- 
o6pa30BamteM b KpHCTan.mt3aTop I, b 
kotopom ee bboxxht b xoirraKT, npH ne- 
peMeniHBaHKM c rHi3paToo6pa3ywmHM areH- 
tom, KpHCTan/iorimpaTHyw cycnensnio, 
nojiyueHHyw b KpHCTaJmnsaTope 1 h coc* 
TaBJiewHyw M3 KpucTa/i-nornzipaTOB , b 
KO/iH^ecTBe 15,63 t/m n pacco/ta b ko- 
jiHMecTBe 94,5 t/m, HMewmero KOHueHT- 
pamiio 26,3% NaCl, nonawT mqcocom 5 
B cenapaTOp 6. D cenapaTope paccoa 
B KO/inMecTBe 95 t/h h KOHueHTpamten 
26,2% NaCl npocaMHB aeTca Mepe3 <t>n/ibT- 
pauviOHHyio peuieTKy b k ap.Man 7, gtk y — 
na ero 60/ibtuyw MacTb noc.ne npenBapn- 

TG/TbHOrO CMeureHHH C HCXOJ3.HbLM pacTBO- 
pOM B03BpaiUaK)T B Kpl!CTa/l/lH3aTOp 1 , 

a Menbtuyio nacTb b KomiHecTBe 7;7 t/h 
Mepe3 BeHTi:jib 8 bwbohrt H3 vctohobkh , 
Oi r.csze HUbie or pacco/ia nusparu, no^- 
HHMaacb Btji:ic (fcujibTpannoHHOH pemeTKM, 

n pOMbIB cilOTCH OT llOUepXHOCTHOft paCCO/lb- 

hoh n/ieHKii npecHon npOMUBOMHofi bohoH, 
nocTynaFJiizert H3 nacoca 21. npOMbiTwe 
KpMCTa/inbi CKpenepoM 11 rftpncyoaicT nc 
CK/i^ny 9 b nnaBHTe/ib 10. B nocnenneM 
npn nouBOHe b Ten.nooOMe h h h k 14 bohh 
c reMneparypofi 50-60° C Kpucrannoruixpa 
Tbi n/ia b htch c o6pa30BaHucM whukoto 
arenis s KO/:iiHecT3e 4,89 t/m h npec- 

HOH BOHbJ B K OJlHMGCTBe 10 t/h, nnny- 

nawtnHx wepe3 oTBcpcine 18 b otctoH- 
hhk 13. H 3 HMJKMen uacTH riocneHHero 
jKHHKHfl areHT nocne npocccnnpoBanHH 

B BGHTJl/ie 19 BO3BpdUiai0T B KpHCTa/IJIM- 

3aTOp 1 . UacTb no/iywcHHofl npecHon 

BOHbl H3 BepXH-^n HaCTH OTCTOflHMKa i3 

aonawT HacocoM 21 b Bepxntow ^acTb ce- 
napaTopa 6, rjie ee iiwno/ibsyiOT nan 
npOMbiB.Kii KpMCTa/T/iornzipaTOB , a zzpyryjo 
nacTb nepe3 Be hth Jib 20 nanpaB/iRWT 
noTpeOnTe/iw . 

B KaMecTBe HCTOHHHxa pa6oMero na- 
pa , noTpeG/ine.Moro nepson »< btopor 
ciynGHHMH 22 it 24 napoBoro 3)i:eKTOpa, 
b ycTaHOBKe Hcnojib3ytoT sony c TeMne- 
paTypon 33 3 K h Bbnue , »3 KOTopofl b 
naposoM K'OT/ie 12 BbipaOaTbiBatoT npn 
nov.otuit pa36pu3ruB3Te/ieH 16 nap b ko- 
.iHMecTBe I 3 r 5 7 t/h, H3 KOToporo 
3,1 t/m tianpaB/iMJOT a nepByro -cTyneHb 
22 mm OTCoca eoxiRHoro napa b ko/ih- 
mcctbo 2,35 t/m ti3 jen^oo6MeHHHKa 2 
n c:«jt»»i ere no l r 4 Kna. flpyryio "uaCTb 
napa d Kc.Mirif*cT8e 10,47 t/m Hanpae- 
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.trwt do BTopyio CTyneHb 24 nan c*aTw* 
napoBofl CMecH, BhixonHueft H3 cTyneHH 
22, no uaB/ieHiiH 2,8 xna. CMocb paOo- 
Mero it 3)KeKTHpyeMoro napa H3 CTyneHH 
22 b KOJiHMecTBe 15,92 t/h HanpaojiaioT 
b KOHiieHcaTop 25 nan KOHijencauHH c 
noMombw ox/rajKnaiomefi bohu. HexoHne hch- 
pyraiuHecfl raau yjaajiRioT H3 KOHaeHcaxopa 
25 npH noMOtuH BaKyyM-Hacoca 26. To- 
pHMyio BOiiy, oxjiaacneHHyw b xor/ie 12 
b pesy/ibTaTe uacTH^Horo hciidpshhh , 
HanpaBJiHiOT b Ten/ioooMeHHHK 14, ot- 
Ky«a ee bubojiht c noMouibio Hacoca 15, 
CyMMapnoe Ko/iH^ecTBO npecHOfl Bon**, 
BbipaGaTbTBaeMon b npeccax itcnapeHHH 
h rnnpaToo6pa30BaHHH , cocTaBJineT 
12,35 t/h • 

npH pa6oTe Tofl «e ycTaHOBKH a pe- 
HctiMe onpecHfiHHH , T.e. np» c hhtkqhwh 
KOHe't noTi KOHueHTpaumi pacTBOpa, yjieJib 
Hbif'i pacxoji pa6oMero napa yMeHbtuaeTca 
b pesy/ibTaTe chiiwchhh i?eo6xo^HMo« 
CTeneHH OKaTHfl 3>Ke k THpycMo r*o napa. 

TaK, npH CHHJKGHH H KOHeMHOiT KOHneHTpa* 

unit pacTBOpa b 2 pa3a c 26% NaCl no 
13% yuejibHbfft pacxoxi pa&owero napa 
y^teHbliiI{Tca b 3-3,5 pa3d . 

ripe^xiaraeMaH KpncTaji/iornnpaTHaR 
ycTaHOBK^ naeT B03M0>KH0CTb ncno/ib3o- 
oaTb Tenao rnupaTooepancPaHJiH nan 
MacTHHHoro ncnapeHHH ttcxoxiHoa oonu 
boh aaxyvMOM n nonocTH rnnjtonOMPHH 
k a KpHCTa.njiH3aTopa , noBuuiaeT cTenenb 

KOHHeHTpHpODilllHB pdCTBOpiJ M COOTBPT- 
CTBCHHO BUXOil npftCHOH BOIIW tlptf TOO 

5kg Harpy3Ke na KpncTa;nn3aTop, npw 
3tom yTnnt!3aunn iiirjKonoTeHUHan hoto 
ren^a, nanpuMep, ropnMen bc^l: mjim na- 
pa , oTpadoxaBQiero b nexax rrpeiinpHHTHfi 
c noMombio BaKyyMnpyiciucro ydponcTBa 
KpvicTa/inornapaTHon y c t a h ob k m , Bwno/i- 
HeHHoro b BHxie 3>;eKiopa, yjiy-iuiacT 



Hepa/in30BaHHbix boh. 
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OopMyna H3oopeTenMH 

1 . KpHc Ta/t/iornjipa THa h ycTaHoana 
nan o6ecco^nBannR bo;:h, BKnioMatotna* 
KpriCTajinH3aTop c Tennoo6MeHHHKOM , ce- 
napaTop nan orneaeHun h npoMbiBKH xpnc 
Taji/roTHnpaTOB ot pacco.na, nnaBHTe.ib 
KpncTa/iTTcr^xipaToB h BaKyyMHpywmee vct 
poncTBo, o t a si h a w ju a n c « 
tom, mto, c ue/ibw HHie nc iKjuKanitu npo* 
uecca o6ecconnBannR 3a c m e t sicno/ib3o- 
b a h s 1 n Ten/ia nmpaToo6pa 3oaaHiifl , Ba- 
KyyMHpywmee ycTponcTBo coeuHHeHo c 

Ten/I006MeHHHKOM. 

2. Vc Ta hobk a no n . 1, o t n \\ h a- 
K) m a r c a tsm, mto BaKyyMHpywmee 
vctpohctbo BhjnojineHO b Buzie 3«eKicpa . 

MCTOMHHKIf HH<t>OPMatIHH , 

npviHRTbie bo BHMMaHsie npH 3KcnepTH3e 
1. renbric^HH H.H. Hoccd r.A. Ochc- 

Bbl TeXHHKH KpHCTa/WH3aUHH pacn/TOBOB . 

' 'Xhmhr", 1975, c. 294-296. 
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113035, MocKBa, K-35, PayuicKaa Had., n. 4/5 
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